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Claim amendments 

Please enter the following amendments to the claims, which are presented in 
accordance with revised 37 C.F.R. 31.121. 

1. (Currently amended) An apparatus for cooling one or more electrical 
protective devices mounted to at least one electrical terminal, the apparatus comprising: 

one or more coolant passages being thermally-conductive with at least one electrical 
terminal , the at least on e pjectrical terminal beiftfl jft fl)e ihape of a plate: and 

one or more coolant sources, connected to the one or more coolant passages, for 
passing coolant fluid through the one or more coolant passages, whereby the at 
least one electrical terminal is coojedyyiil 

ar least one of rt^e coolant passages frqn° disposed along aq4 jn parallel to the at least 
on* Repeal Terminal such tha{ ft }enftih T of a portion, of fhe ar leasi one of the 
mo^pf p^sa^es lies along the ^ecrrical terminal thai is in the shane of a piaifc. 

2. (Previously presented) The apparatus of claim 1, wherein at least one of the 
one or more electrical protective devices is a fuse array comprising two or more fuses, 

3. (Previously presented) The apparatus of claim 2, wherein each fuse has 
opposed longitudinal ends, each end being mounted to an electrical terminal. 

4. (Previously presented) The apparatus of claim 2, wherein the fuse array is 
comprised of two or more fuses arranged in rows and columns. 

5. (Currently amended) The apparatus of claim 4, wherein the one or more 
coolant passages are attached to each of the electrical terminals between each of the 
™inmnQ ifrft coolant pfriSftfl^ freinfl conneq^ jo rhe eleciriqfl germinal along a portion 
of a lenft ft of ft * coolant passages. 
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6. (Previously presented) The apparatus of claim 2, wherein the fuse array has a 
fuse operating temperature range of approximately 0 degrees Celsius to approximately 
100 degrees Celsius. 

7. (Previously presented) The apparatus of claim 1 , wherein the electrical 
protective device protects a power converter, 

8. (Previously presented) The apparatus of claim 1, wherein the electrical 
terminal is made from at least one of the group of materials consisting of copper, iron, 
steel, and aluminum. 

9. (Previously presented) The apparatus of claim 1, wherein the one or more 
coolant passages are tubes made from at least one of the group of materials consisting of 
stainless steel, steel, copper, and aluminum. 

10. (Currently amended) The apparatus of claim 4&, wherein the coolant passages 
are brazed to the terminals prnvidinfl brazetj join™ connecting the TpymlnPl TO the COQ * ant 
p yttftpes. the frrft*pfl jQm rs penally enveloping rfte coolant passages aiona a length of the 

coolant passffiffg. 

1 1 . (previously presented) The apparatus of claim 1 , wherein the coolant fluid is 
an electrically non-conductive material. 

12. (Previously presented) The apparatus of claim H, wherein the coolant fluid is 
deionized water. 

13. (Previously presented) The apparatus of claim 1, wherein the one or more 
coolant sources are connected to the one or more coolant passages by one or more 
conduits, 

14. (Previously presented) The apparatus of claim 13, wherein the one or more 
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conduits are made from an electrically non-conductive material. 

15. (Previously presented) The apparatus of claim 14 7 wherein the one or more 
conduits are made from silicone. 

16. (Canceled) 

17. (Previously presented) The apparatus of claim 1, further comprising one or 
more heat exchangers, interposed with the one or more coolant passages and the one or 
more coolant sources, for cooling the coolant fluid. 

18. (Previously presented) The apparatus of claim 17, wherein the heat exchanger 
evacuates waste heat from the coolant fluid to one or more additional fluids. 

19. (Previously presented) The apparatus of claim 18, wherein the waste heat 
evacuated into the one or more additional fluids is used as a source of high quality heat. 

20. (Currently amended) An apparatus for cooling a fuse array mounted between 
two electrical terminals comprising: 

at least one coolant passage being attached to each of the electrical terminals such that 
the coolant passage divides each of the electrical terminals into approximately 
equally sized regions; and 

groupings of fuses attached to and disposed respectively intermediate the two 
electrical terminals in each of the approximately equally sized regions, thereby 
interconnecting the electrical terminals : and 
at [e ^t one of The coo^f phages befog flapped alono and in parallel to the at least 
r^g elect T icq| ^fpiinal such that ft frpprh. of a pnrtiofl T pf rhe ar least one of the 
goojanr passa ges \\ &$ alon« tfte e|ecftjcal Terminal, wl pc)i is in the *hqp ? of a pi are. 

2 1 . (Previously presented) The apparatus of claim 20, further comprising a 
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plurality of coolant conduits, connected to the coolant passage, at least one of the coolant 
conduits heing connected to at least one coolant source for passing the coolant fluid 
through the coolant conduits and the coolant passages. 

22. (Previously presented) The apparatus of claim 20, wherein the fuse array 
comprises groupings of fuses configured in columns. 

23. (Currently amended) A method for cooling one or more electrical protective 
devices mounted between electrical terminals comprising: 

attaching one or more coolant passages in a thermally-conductive manner to at least 
one electrical terminal ^opj> a }epflth nf The coolant passages: and 

connecting one or more coolant sources to the one or more coolant passages, for 
passing coolant fluid through the one or more coolant passages; 

at least on f of The coo^f rtfl^aflft* heino disposed alone ^ in paraljel r.o fre ft j )east 
Qnf e)ectrical terminal $ uch rhi11 a len R^T Pf ft P°™ n - of the ¥ f fi ftfl Q fl e Qt ' rhe 
coolant passages is connected tq ftp ejectrical terminal. wN ch ™ the *h3Pff °f a 

24- (Previously presented) The method of claim 23, wherein at least one of the one 
or more electrical protective devices is a fuse array comprising two or more fuses. 

25. (Previously presented) The method of claim 24, wherein each fuse has 
opposed longitudinal ends, each end being mounted to an electrical terminal. 

26. (Previously presented) The method of claim 24, wherein the fuse array is 
comprised of two or more fuses arranged in rows and columns. 

27. (Previously presented) The method of claim 26, wherein the step of attaching 
one or more coolant passages comprises attaching one or more coolant passages to each 
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of the electrical terminals between each of the columns. 

28. (Previously presented) The meihod of claim 24, wherein the fuse array has a 
fuse operating temperature of between approximately 0 degrees Celsius and 
approximately 100 degrees Celsius. 

29. (Previously presented) The method of claim 24, wherein the electrical device 
protected by the one or more fuses is a power converter. 

30. (Previously presented) The method of claim 23, further comprising making the 
at least one electrical terminal from at least one of the group of materials consisting of 
copper, iron, steel, and aluminum. 

3 1 . (Previously presented) The method of claim 23, further comprising making the 
one or more coolant passages from tubes made from at least one of the group of materials 
consisting of stainless steel, steel, copper, and aluminum. 

32. (Previously presented) The method of claim 23, further comprising brazing the 
one or more coolant passages to the at least one electrical terminal 

33. (Previously presented) The method of claim 23. wherein the coolant fluid 
comprises an electrically non-conductive material. 

34. (previously presented) The method of claim 33, wherein the coolant fluid 
comprises providing deionized water. 

35. (Previously presented) The method of claim 23, wherein the step of connecting 
one or more coolant sources to the one or more coolant passages comprises connecting 
one or more coolant sources to the one or more coolant passages by one or more conduits. 

36. (Previously presented) The method of claim 35, wherein the one or more 
conduits are made from an electrically non-conductive material. 
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37. (Previously presented) The method of claim 36, wherein the one or more 
conduits are made from silicone. 

38. (Previously presented) The method of claim 23, further comprising locating 
one or more heat exchangers between the one or more coolant passages and the one or 
more coolant sources, for cooling the coolant fluid. 

39. (Previously presented) The method of claim 38, further comprising evacuating 
waste heat from the coolant fluid to one or more additional fluids. 

40. (Previously presented) The method of claim 39, further comprising using the 
waste heat evacuated into tne one or more additional fluids as a source of high quality 
heat. 

41. (Previously presented) A method for cooling a fuse array mounted between 
two electrical terminals comprising: 

attaching a pair of coolant passages, each shaped to have two or more roughly parallel 
lengths, to each of the electrical terminals along the roughly parallel lengths such 
that the roughly parallel lengths of each of the coolant passages divide each of the 
electrical terminals into approximately equally sized regions; 

attaching a column of fuses to each electrical terminal in each of the approximately 
equally sized regions, thereby interconnecting the electrical terminals; 

providing coolant fluid; and 

connecting a plurality of coolant conduits to the pair of coolant passages 
connecting at least one of the coolant conduits to at least one coolant source for 
passing the coolant fluid through the coolant conduits and the coolant passages. 

42. (Currently amended) A method for increasing the electrical current rating of a 

7 



Received from <+> at 10/27/03 10:55:54 PM [Eastern Standard Time] 



Oct-27-03 10:58pm Frora-HUNTON & WILLIAMS + T-995 P. 13/24 F-414 

Application Serial No.: 09/683,496 Attorney Docket No.: 57761.000185 

Client Reference: 03GP-8049 

fuse above its normal eiecrric current rating comprising: 

attaching one or more fuses to at least one electrical terminal; 

attaching one or more coolant passages in a thermally-conductive manner to the at 
least one electrical terminal; and 

connecting one or more coolant sources to the one or more coolant passages, for 
passing coolant fluid through the one or more coolant passages^nj. 

^herein the attaching one or more coolant passapf* jn a Thermrtlly-gftp^ H privft manner 
ro the ar least one electrical terminal includes attaching a pair of coolant passages. 
.» jF h Shaped tn have riyo or more rouphjY p^r at1el ^gth». fO ftp electrical terminal 
; ll n n» IPT ™"P"lv P ar ^ll^ VW hs sueh rh * T T ne mnpft'v parallel length* of each of 
the coolant passages divide the electrica] terminal into approximately equally 

sj^etf regions. 

43. (Currently amended) A method for increasing the service life of a fuse above 
Us normal service life comprising: 

attaching one or more fuses to at least etw-i}yQ_elecmcal t e rminriTerminals: 
attaching one or more coolant passages in a thermally-conductive manner to the at 

least one electrical terminal; and 
connecting one or more coolant sources to the one or more coolant passages, for 

passing coolant fluid through the one or more coolant passagesymd 
u/fre p^n th<* MTt m?hjnft one or more coolant passes in a therrna|)Y-enndiirrive manner 

to The at |ea<tt one electrical termini includes attaching a pair of coolanr passages. 

each sh aped to have two or more rniiflhlv paralje) lengths, to ^n e|ectrica) terminal 

alonp the ra shly par ole) 1f:npths s^fr ihar the ro^ly para||e| jepprhK of each of 
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rnn |.inT passages di^ de The electrical terminal jnto approximately equity 
vi ? ed regions rne electrica) terminals each being plate-like: and 
u/he T? jp each pfc yrrical terr flinaj is provided wirh ^^ffll^^Y 'denrical coolant 
p H <*af.ft arrangements. 

44. (Previously presented) The method of claim 43, wherein the electrical current 
rating of the fuse is increased above its normal electric current rating while maintaining 
fuse thermal capacity electrical coordination with an electrical device protected by the 
fuse. 

45. (Previously presented) The method of claim 44, wherein the thermal capacity 
electrical coordination is calculated by the current squared and multiplied by the time. 

46. (Previously presented) The method of claim 43, wherein the electrical current 
rating of the fuse is increased above its normal electric current rating while maintaining fuse 
electrical arc voltage coordination with an electrical device protected by the fuse. 

47. (New) The apparatus of claim I, wherein the at least one of the coolant 
passages is shaped to have two or more roughly parallel lengths, laying against an electrical 
terminal along the roughly parallel lengths such that the roughly parallel lengths of each of 
the coolant passages divide each of the electrical terminals into approximately equally sized 
regions. 
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